Since the late Cenozoic era, due to the impact of the Indo-Eurasian plate collision and the northeasterward compression of the Tibetan Plateau, a series of extensional sub-basins and tectonic belts have been formed at the periphery of the Ordos block. Watershed geomorphology plays an important role in studying the formation of rock uplift and river erosion, and are recording the surface evidence on landforms evolution. In this paper, twenty-eight sub-basins and tributaries around Daxihe River, locating at the southern margin of Ordos, were extracted from SRTM1 DEM data. Combined with Hack profile and related river parameters, the tectonic and geomorphic morphology were evaluated synthetically. The results show that (1) The mean SL of this area is 93.9, indicating that the tectonic activities are strong in Daxihe River Basin; (2) The SL values of the northern and southern are 58.9 -152 and 66 -137.4, respectively, showing that the uplift rate of eastern margin larger than the southern margin; (3) There are positive power functions between K and drainage area, also between landform relief and slope. This study plays an auxiliary role in regional geological background, structural activity analysis and disaster prediction.
INTRODUCTION
As an evolution result of combined effects of climate, lithology, tectonic and river erosion, the watershed geomorphology plays an important role in studying the formation of rock uplift and river erosion, and recording the surface evidence of landforms. The longitudinal section of the rivers indicates the fluctuation and variation of the river along the direction of water flow, which is an intuitive manifestation of the geomorphology of the basin. Its sensitive response to fault activity is more suitable for recording tectonic movement with time. A large number of scholars have achieved good results in the study of quantitative topographic characteristics and revealing tectonic activity on the basis of river longitudinal profile (Cheng, 2003; Ji et al., 2011; Pirasteh et al., 2018) . Hack (1973) defined a quantitative index, stream lengthgradient index, to directly reflect the relationship between flow energy and resistance in the study of Shenandoah Valley river longitudinal profiles. Brookfield (1988) pointed that the regions in southern Asia have higher stream length-gradient index, revealing corrosion resistant bedrock belt, differential uplift zone or unbalanced erosion zone, and considered that the interaction between uplift and climate in the Tibetan Plateau and its surrounding areas determines the development of the main water systems. In the upper reaches of Weihe River, Ji et al. (2011) used Hack curve and SL index pointed out that the river is affected by the tectonic active zone and the hack curve is convex, and proved that there are tectonic activities in many faults in the northeast margin of Tibetan Plateau. Based on SRTM1 DEM data, twenty-eight tributaries of Daxihe River Basin on the southern edge of Ordos block were extracted, and the statistical relationship between geomorphological parameters was discussed. With SL index and Hack curve, the tectonic morphology of the basin was comprehensively evaluated from two aspects in river longitudinal profile and horizontal distribution. 2016) . The SRTM1 data is available at https://earthexplorer.usgs.gov.
STUDY AREA
The study area is located in the southwest margin of Ordos block, Longxian-Qianyang fault zone and Weibei uplift ( Figure  1 ). The area of the Daxihe Basin (106°54′-107°53′E, 34°41′-35°10′N) is about 2535.2 km 2 , and elevation ranges from about 875 m to 1666 m. The surface slope is 0 -57.9°, and relief is 3.4 -228.0 m. The main rivers in the area are Daxihe River, belonging to the first class tributary of Jinghe River, with a total length of 127 km and above 1400 m at source. It flows from west to east through Lingtai, Baili and other counties and towns in Gansu Province (Figures 1 and 2) . The average annual precipitation and runoff in this basin are 555.9 mm and 160 million m 3 .
On the basis of the basic tectonic framework formed by the movement of the Yanshan movement, the influence of the collision of the Eurasian plate and the northeast compression of the Tibetan Plateau has formed a series of tension-type fault basin and arc-shaped structural belts on the periphery of the Ordos block (Peltzer et al., 1985; Tapponnier et al., 2001; Yu et al., 2016) . The area and its adjacent areas are divided into a series of geotectonic units with obvious topographic differences, such as northsouthward Longxian-Qianyang tectonic belt, eastwestward Weibei uplift structural belt and Weihe basin (Rao et al., 2015; Rao et al., 2017) . According to the center of China Seismological Network, earthquakes occurred frequently in this area. Especially under the control of tectonic boundary faults on the west side, nearly 100 earthquakes occurred in Longxian-Qianyang tectonic belt ( Figure 1 ). As shown in Figure 2 , sandstone, conglomerate and clay are the main lithologies in this area. Stratigraphy along the river, from old to new including Cretaceous, Pliocene, Pleistocene and Cretaceous (Yang et al.,2009; Hao et al., 2011; Zhao,2011; Cheng et al., 2018) . The surface malan loess has loose structure and large porosity, which is easy to be eroded and stripped. After long-term water system erosion, loess hills, valleys and other geomorphological types dominated by denudation accumulation are gradually formed, becoming a region with serious soil erosion (Yang et al., 2009; Ren et al., 2014) .
METHODOLOGY
The river longitudinal profile responses the balance between erosion and uplift. When the erosion basis falls during fracture, headward erosion will occur in the valley from the point of fracture, and the slope of bed and the shape of the profile will change accordingly. This imbalance is often caused by the environment, climate, or neotectonic movement (Mackin, 1948; Brookfield, 1988; Zovoili et al., 2004) . Hack (1973) connected the unit gradient with the river length, then put forward the stream length-gradient index (SL index), to characterize the relative steepness of the river longitudinal profile (Figure 3) . The equation is shown as follows:
where = dispersion of unit reach = stream length of unit reach L = distance from source to middle point of the reach The value is caused by corrosion resistant rocks, tectonic uplift or unbalanced stream erosion, so the sensitive response of SL index to the basin landform is commonly used in the research of regional tectonic activity (Kaushal et al., 2017) . In order to facilitate the analysis, the semi-logarithmic coordinate system is established to display the Hack curve with elevation as the longitudinal axis and logarithm of the distance from source to certain point in reach as the horizontal axis:
where H = altitude at a point on the profile L = stream length from the point to source C = constant k = SL, slope
In absence of external influence, erosion and accumulation form a balance in graded river, the profile is a smooth concave parabola and a straight line in semi-logarithmic coordinates, which is called steady-state channel profile (Chen et al., 2003) . Unfortunately, the balance is damaged by the effects of climate, lithologies and tectonics. When bedrock uplift rate is greater than flow erosion rate, the elevation of bedrock channel gradually increases, the river longitudinal profile is raised upwards on the steady-state channel profile accordingly. On the contrary, when flow erosion rate is greater than baserock uplift rate, bedrock channel elevation is reduced, and the profile is concave downward under the steady-state channel profile (Whipple et al., 2000; Whipple et al., 2004) . Therefore, the intensity of neotectonic movement can be proved by the concavity and convexity of Hack curve (Mackin, 1948) .
RESULTS
Firstly, in order to deepen the study of connection between geomorphology and structure of the Daxihe Basin, twenty-eight sub-basins and tributaries around Daxihe River were extracted from SRTM1 DEM data in this study (Figure 4) . Obviously, the southern rivers are longer than the northern rivers, and the drainage area has the similar visible results. Interestingly, there are three rivers (S7, S14 and S15) bifurcated at faults line ( Figure 4 ). It is more obvious that the topographic is mainly controlled by the tectonic.
Secondly, the SL index, slope, river length and other relevant parameters were also calculated ( Thirdly, the tectonic and geomorphic morphology was evaluated synthetically with Hack profile ( Figure 5 ) and SL grade distribution map ( Figure 6 ). The SL index of 28 tributaries ranges from 58.9 to 152.0. The value of upstream reach is small, but the downstream reach is obviously increased. A large number of studies have shown that the concavity and convexity of Hack section is related to the uplift rate, and profile in the area of high lifting rate is convex (Merritts and Vincent, 1989; Marple and Talwani, 1993; Liu et al., 2016; Pirasteh et al., 2018) . It can be seen from Figure 5 that all the Hack profiles are above the steady-state channel profile, showing the overall convex shape, which indicates that the Daxihe River Basin is affected by the structure and the tectonic activity is strong. (Hack, 1973) .
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Finally, the SL values of the sub-basins are divided into four classes by doubling the standard deviation, which is shown on the distribution map of the sub-basins ( Figure 6 ). On the whole, the east side is higher than the west side, which is considered that there are regional differences in tectonic activity in this area, and the tectonic uplift rate is higher in the eastern margin than the western.
In summary, the northern margin has longer river channels than northern rivers, and the eastern margin have larger SL values, indicating that the tectonic uplift rate is higher in the eastern margin than the western.
DISCUSSION
From the view of Figure 2 and results above, it can be seen that the strata in this area are developed along the river with single lithology boundaries and the climate is perennial dry in this region (Brookfield, 1988; Zovoili et al., 2004) , thus the geomorphology is mainly controlled by tectonic activity. The river system on the south bank presents obvious synchronous transition pattern, which is an important interpretation sign of the hidden structure. R9, R10 and R14 converge simultaneously in the main stream at the Shengrenqiao-Tongguan fault (STF) (Figure 2 ). The two points above prove the existence of STF. Meanwhile, R7, R14 and R15 flow synchronously near the Tianjiazu fault (TJF), indicating its structural control.
The river longitudinal profile is the superposition embodiment of the erosion and transport. Without the influence of the external boundary, as the catchment area of the graded river gradually increases from the upstream to the downstream, the kinetic energy of the water flow increases, the particle size of the accumulated gravel in the riverbed is reduced, and the slope tends to be gentle accordingly. However, as shown in Figure 7 , the sub-basins are positively correlated with the corresponding K value (y = 47.23 x 0.19 , R² = 0.54), indicating that the external influence reacts on the channel in the opposite direction of erosion. That is, the lifting effect increases the potential energy at the channel fault and increases the local slope, and the strong structural uplift weakens the effect of the flow erosion on the surrounding geomorphic form. Figure 7 . Relationship between K and drainage area.
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CONCLUSION
In Daxihe River Basin, twenty-eight main channels were extracted to analysis tectonic activities by using SL analysis and SRTM1 data. The geomorphology is mainly controlled by tectonic activity in this area. (1) SL index and Hack profile showed that the tectonic activities are strong and uplift rate is higher in the eastern margin than the western margin in Daxihe River Basin; (2) There is a positive power function between K and drainage area, indicating that the drainage area will be enlarged with K values; (3) The mean landform relief is positively correlated with the corresponding slope, showing that the steeper slope, the more obvious relief. This study enriches the research on regional geological background, structural activity and geological disaster.
